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Introduction

The collection of portable primary and rechargeable batteries in Europe is mandated by Directive 2006/66/EC which requires
Member States to achieve a collection rate of 25% in 2012 and 45% in 2016.

The European portable power industry commissioned consultants Perchards/Sagis to carry out a study investigating and
advising on the achievement of mandatory collection rates for portable primary and rechargeable batteries in EU Member
States, plus Iceland Norway and Switzerland. In 2014 and 2015, EPBA commissioned an update of the study taking into
account 2013 data.

The industry intends to use the study as a basis for dialogue with the European Commission, Member State Governments,
their agencies and other stakeholders to highlight the limitations of the current regulations and practices as a basis for
suggested improvements.

Methodology

The study’s findings rely on primary research of publications of collection organisations (notably annual reports) and national
authorities, supported by questionnaires and interviews with representatives from these organisations between May-12 to
Aug-13. The consultants have attempted to explain the stated collection rates quantitatively by collecting hundreds of data
points for each country and trying to identify correlations between them. This has proven challenging for several reasons:
A) The sheer magnitude of variables with multiple interdependencies; B) Incomplete and incomparable historical data. (Prior
to Batteries Directive 2006/66/EC there were no requirements at EU level to report on portable batteries, and if data were
collected they were based on varying definitions); C) Diverging national terminology for key parameters of the schemes and
organisations, such as collection sources; and D) Ongoing changes in national legislation and rapid development of scheme
implementation as a result of the short time since the transposition of the Directive.

Data sources and accuracy

Accuracy of portable battery collection rates in this report: In the absence of the official collection rates that may be
adjusted by statistically significant estimates?, the collection rates used in this report are calculated using unadjusted POM
and collection volume data released by member states and / or organisations. Where current data are not available, earlier
data or estimates based on earlier years or partial data from organisations are used.

Per capita volume data: To allow for meaningful cross-country comparisons, it is necessary to use battery collection and POM
data on a per capita basis. For consistency, this report only uses EUROSTAT population data to arrive at per capita volumes.
Battery organisations and national authorities often use other data sources or data from a single base year. Thus per capita
data in this report may vary slightly from those released nationally.

Sources for WEEE data: Eurostat EEE and WEEE data (2006 to 2010) are used for comparison purposes. (As regards batteries,
Eurostat provides only one dataset for waste from all batteries 2004 to 2010 without breakdown into portables.)

Acknowledgements
The authors would like to thank the numerous individuals and organisations that have provided data and valuable input to
this study. Any errors or omissions remain the responsibility of the authors.

1 Batteries Directive 2006/66/EC requires member states to calculate the collection rate for the first time for the calendar year 2011
and report results of the four-year period 27 September 2008 to 26 September 2012 to the Commission by 26 June 2013. Commission
Decision 2008/763/EC allows Member States to base their calculation of battery sales (POM, placed on the market) volumes on
‘collected data or statistically significant estimates based on collected data’. For many countries these estimates may have a significant
impact on the official collection rates, especially in those that did not have POM reporting procedures for batteries in EEE in place
throughout the period 2009-2012 and those with high uncertainty about the reported collection volumes.

1



STUDY FOR EPBA ON WASTE PORTABLE BATTERIES COLLECTION RATES - UPDATE DEC-15

4 Perchards

Terminology
‘Scheme’

‘Scheme models’

‘Organisation’

‘POM’

‘Collection rate’

SagisEPR

is used to refer to the overarching regime in view of the parties responsible for the management
(consumer awareness, collection and treatment) of waste portable batteries.

can be distinguished by the parties held financially and/or organisationally responsible for waste battery
management. For the purpose of this study, the following main scheme models are identified: ‘State
fund model’, a ‘Single organisation model’ (also ‘Environmental agreement model’) and a ‘Competing
organisations model’.

is used to refer to entities engaged in coordinating waste battery management and involved in assisting
to fulfil producer responsibility obligations. Subject to the national context, ‘organisations’ may be
referred to as ‘compliance systems’, ‘producer compliance schemes’, ‘producer compliance
organisations’, ‘collective schemes’ or ‘approved waste managers’ which may be subject to licensing or
approval requirements, restriction on their ownership, profit objective and business activities, etc.

(Placed On the Market) refers to sales volumes of portable batteries that producers are obligated to
report.

refers to the use of the calculation methodology of Directive 2006/66/EC which divides the collection
volume in the current year by the average weight placed on market in current and two preceding years.
If, due to unavailability of 3 years of POM data, only the current year POM is used, the text states
‘collection rate on current year basis’.

‘Batteries Directive’ refers to Batteries Directive 2006/66/EC.

Country short codes

Austria
Belgium
Bulgaria
Croatia
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Germany

AT Greece GR Poland PL
BE Hungary HU Portugal PT
BG Iceland IC Romania RO
HR Ireland IE Slovakia SK
cYy Italy IT Slovenia Sl

(o4 Latvia LV Spain ES
DK Lithuania LT Sweden SE
EE Luxembourg LU Switzerland CH
FI Malta MT UK UK
FR Netherlands NL

DE Norway NO
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SUMMARY

Collection rate achievement 2012 and 2013, and outlook for 2016

In 2014, around 214,000 tonnes or an estimated 10.2 billion portable batteries were reported to have been placed on the
market of the EEA plus Switzerland in 2014, while around 85,000 tonnes of waste portable batteries were reported as
collected. This corresponds to a collection rate on a current year basis of 40%, up from 25% in 2010.

Batteries Directive 2006/66/EC requires 30 EEA member countries? to achieve minimum collection rates for portable batteries
of 25% in 2012 and 45% in 2016.

e  On the basis of the mostly unofficial data available for this study, the 25% collection rate was met by all but 3
countries in 2012 (CY, MT, RO). In 2013, the 25% rate was likely missed by three countries (CY, RO and new member
state HR), and in 2014 by four (CY, EE, HR, MT).

e The 2016 collection rate of 45% has been exceeded by seven countries in 2014 (AT, BE, BG, LU, Fl, SE, SK). In
addition to these seven, three countries are expected to reach 45% in 2016 (DE, DK, NL). Twenty countries are
projected to miss the 45% collection rate in 2016. Of these, ten may reach collection rates of below 35%.

Concerns about the collection rate as measure of scheme performance

The Directive has achieved its overarching objective that collection networks for all portable batteries are available - or are
in the process of becoming available - in all member states, and has triggered transitions that have harmonised the scope of
national battery collection schemes and reduced distortions to competition in a number of countries. However, there remain
several concerns about the relevance of the collection rate as a performance measure of these schemes. The most notable
are:

e Varying interpretations of the definition of ‘portable’ battery: As batteries with a weight equivalent of around 20%
of all portable batteries, predominately lead batteries, are difficult or impossible to distinguish as portable or
industrial batteries at the POM stage, some organisations apply weight thresholds to facilitate the identification of
portable batteries. These thresholds differ between countries. As a general rule, a higher weight threshold means
that less non-lead batteries need to be collected to achieve a given collection rate. For example, a threshold of 2 kg
would typically result in a 5-6% lead share of POM, and require a return rate of 21% of batteries of all other
chemistries to reach a collection rate of 25%. Increasing the threshold to 5 kg could half the required return rate for
all other chemistries. The interpretation challenges, including weight thresholds, and their potential to optimize
collection rates and costs can be expected to increase with the growth of larger batteries for e-bikes and new battery
applications.

e Uncertain estimates of battery volumes POM embedded in EEE: 37% of all portable, and 76% of rechargeable
portable batteries by weight are placed on the market in EEE. The accuracy of reporting POM of embedded batteries
has often been a challenge, notably in smaller countries with many self-importing retailers, as well as countries that
base reporting on customs codes. In the absence of ‘collected’ (reported) POM data, Commission Decision

2 31 countries are signatories to the European Economic Area (EEA) agreement. However, EEA member Liechtenstein is part of the
Swiss customs territory and as such subject to a large part of Swiss legislation, including waste legislation, and the Swiss producer
responsibility organisations operate on its territory. Switzerland is not a member of either the EU or the EEA and thus under no
obligation to follow EU policy. Switzerland has nevertheless adopted broadly similar rules on batteries as the EU and is included in
this study for the sake of completeness.
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2008/763/EC allows Member States to base their calculation of POM volumes on ‘statistically significant estimates
based on collected data’. Detailed data from several countries would be needed to improve the accuracy of national
assumptions underlying such estimates, but these are not available.

e Unaligned definitions of waste framework and batteries legislation complicates data collection and enforcement:
While the placing on the market volume of new batteries follows the distinction of ‘portable’, ‘industrial’ and
‘automotive’ batteries, the waste battery categories in the Waste Framework Directive’s European Waste Catalogue
distinguish only battery chemistries: thus, the licensing requirements for the waste batteries management activities
(e.g. collection, transport, treatment) do not allow identifying per se those waste batteries that should count towards
the portable batteries collection rate. This complicates the identification of collection volumes and provides a weak
basis for enforcement.

e Implausible amounts of lead batteries in waste battery collection volumes: Given the material value and
economical collection of lead industrial batteries (for which a natural market already exists) compliance
organisations and member states need to carefully filter them out of portable battery collection reports. While in
most countries the reported return rate for portable lead batteries is a plausible 100%, higher return rates still
persist in the UK, while the in other countries’ data do not allow isolating the return rate of lead portable batteries.

e Trends delaying or preventing batteries becoming waste: Studies from Belgium and the Netherlands indicate that
at least 40% of batteries placed on the market do not become available for collection. While one reason for this is
‘hoarding’ by end-users, others are the increasing share of longer life rechargeable batteries and the export or
unrecorded treatment of batteries in used EEE and WEEE (80% of rechargeable batteries are placed on the market
in EEE). Studies suggest up to 40% of WEEE and used EEE may be improperly treated in or outside the country in
which the EEE was originally placed on the market. As the portable batteries collection rate methodology includes
batteries in EEE and WEEE, the uncertainty about cross border flows of used EEE and WEEE adds to the concerns
about the relevance of the waste portable batteries collection rate as a performance measure of a waste portable
battery collection scheme. The amount of waste batteries becoming available for collection as a percentage of POM
can be expected to decrease in the future as improved battery technologies drive the widespread adoption of new
applications (cordless power tools, garden equipment, small personal mobility, standby, energy storage).

Options to improve the relevance of the collection rate as a performance measure

To ensure that national collection rates reflect the actual performance of the waste portable battery collection schemes and
to avoid distortion of competition within the Community these options would be ideally set at EU level.

Improving the distinction between portable and industrial batteries

Option Al: Excluding lead batteries from the calculation methodology of the collection rate. Lead batteries are the main
cause of uncertainty regarding the current collection rates. Their exclusion is unlikely to lead to improper disposal due to
their positive material value.

Option A2: Clarifying the term ‘portable battery’: To harmonise national interpretations of the term ‘portable battery’ and
applied weight thresholds, the present definition could be complemented by a weight criterion. Furthermore, the term
‘electric vehicle’ in the industrial battery definition should be clarified.

Option A3: Requiring recycling efficiencies to be reported separately for portable batteries. This would allow reported
collection rates to be verified by assessing the plausibility of the return rates.
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More accurately reflecting the actual amount of waste batteries becoming available for collection

Option B1l: Replacing POM with waste batteries ‘available for collection’ when calculating the collection rate. A
methodological framework would need to be established for all member states to allow for a consistent identification of
battery flows that are currently not accounted for (such as volumes of batteries that leave or enter a country in used or
refurbished EEE or WEEE, that are treated with unreported WEEE) and the delayed waste generation effects due to battery
and EEE market trends.

Option B2: Variations of POM base years and current year collection volumes: By the time the 45% target becomes effective
in 2016, all countries will have fairly accurate and consistent POM data available for the past 5-6 years. To account for the
trend towards rechargeable batteries with longer lifetimes, the POM base for later years could use 6-year POM averages to
more accurately reflect the expiry of batteries.

Avoiding POM distortions and reducing administrative burden

Option C1: Excluding batteries in (W)EEE from the calculation of the collection rate: Batteries in EEE are typically disposed
of in WEEE and thus do not find their way into the collection points for separate batteries3. Excluding batteries in (W)EEE from
the calculation methodology would

a) remove key distorting waste battery flows (ex-, import of batteries in used EEE, WEEE)

b) reduce administrative burden, in particular also for SMEs and producers of B2B EEE

c) avoid double charging (EEE producers in most countries pay the same battery fees as producers of separately sold
batteries. When integrated batteries are disposed of in WEEE, EEE producers finance two collection networks?)

d) prevent two collection targets from being applied to parts of one and the same end-of-life product.

Option C2: Exempting small battery producers from reporting and financing obligations would reduce the administrative
burden on SMEs as well as battery organisations themselves. 2/3 of battery producers and importers contribute 1% - 2% of
POM, respectively the revenue of battery organisations®. The impact on the schemes’ functioning and the environment would
have to be investigated.

Aligning the requirements with national circumstances

To avoid the likely underachievement of the 2016 collection rate, the following options could be taken to reflect specific
national conditions in some countries:

Option D1: Applying derogated targets to at least the 10 member states that are subject to derogations under WEEE
Directive 2012/19/EU®. It appears likely that most of these, as well as others including Cyprus, Estonia, Portugal, Spain and
the UK, will find it difficult to reach the 45% batteries target in 2016.

Option D2: Encouraging post collection sorting of unsorted MSW (municipal solid waste) with a view to increasing the
collection rate of recyclables, including batteries, can be an alternative to raising consumer awareness in countries where it
is very low or so high that additional investments in consumer awareness do not raise the collection rate.

3 The weight effect of replacement batteries on the two collection networks is neutral: If a battery in EEE is replaced and disposed of
in the battery collection network before the EEE expires, the separately purchased replacement battery will be disposed of with the
WEEE and add to the WEEE collection.

4 In this option, the obligation to finance the treatment of integrated batteries would need to be shifted to the EEE producer.

5 In the UK 67% of the over 1,500 registered portable battery producers in the UK contribute less than 1% of POM.

6 Lower interim and delayed final WEEE collection targets for BG, CZ, LV, LT, HU, MT, PL, RO, SL, SI: 40% from 2016 (rather than 45%)
and the final rate (65%/85%) by 2021 (rather than 2019).
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Review of battery collection scheme models and model transitions in the countries

Except for lead batteries, waste portable batteries have an overall negative economic value. Thus policy intervention is
required to ensure schemes are set up to collect and treat waste portable batteries separately from other wastes if collection
targets are to be achieved. Beyond requiring producers to finance the net cost of collection and treatment of waste portable
batteries, the Batteries Directive leaves it to each member state to choose the operators and set the operating parameters
of the battery schemes.

Three main scheme ‘models’ used by member states can be distinguished”:

e a’‘single organisation model’, used in seven countries (BE, CY, GR, LU, NL, NO, CH),
e a’‘state fund model’ used in two (IC, MT) and
e a‘competing organisations model’ used in the remaining 21 countries.

Detailed requirements, not the model, determine scheme effectiveness

Available data suggest that any of the main collection scheme models can achieve high collection rates. Therefore detailed
requirements on organisations, retailers and municipalities need to be investigated to identify drivers of scheme
performance. Here are the main conclusions:

e Single organisations appear to outperform other models in terms of awareness creation. This may be due to higher
communications spending?®, but also to a nationwide consistency of communication and collection containers that
improves consumers’ recall rates of the programme.

e  When minimum awareness creation measures are legally required from organisations (BG, DK, EE, HU, LV, LT, PT),
these tend to be more effective when quantifiable (e.g. minimum spending).

e The effectiveness of the retailers’ take-back obligation is driven by additional parameters such as whether or not
organisations provide retailers with collection containers (an important element of awareness creation); whether or
not retailers can return batteries to municipal collection points; and the clarity of the retailers’ obligation to provide
information about the presence of collection points®.

e There is a notable correlation between a take-back obligation for municipalities and the collection rate achieved.
In nine countries (AT, BG, GR, IE, IC, LU, PT, SK, SlI), municipalities are (or can be) held responsible for collection in
addition to retailers?®.

e The collection rates in the two countries (DK, SE) which hold municipalities solely responsible for providing collection
points (retailers are not obligated) show that ‘alternative existing schemes’ can achieve comparable levels of
collection®,

e Requirements on competing organisations to ensure coordination of collection networks appear to be more
effective than coverage requirements for each organisation (e.g. minimum number of collection points).

e The presence of higher!? or interim collection targets on organisations creates an urgency to take action, especially
when backed up by automatically enforced fiscal instruments (eco-taxes, fees).

7 Note: When the Batteries Directive was published in 2006, 21 countries had a variety of different national collection schemes. The
transitions between models triggered by the transposition of the Directive have been complex notably due to the Batteries Directive’s
explicit inclusion of batteries in EEE.

8 Financing aspects are not within the scope of this study

9 The effect of exemptions of small retailers in four countries (CZ, EE, PL, UK) was not assessed

10 A take-back obligation usually means that organisations do not compensate the obligated party for collection.

11 Asallowed for in Article 8.1(b). In SE, the Directive’s target was met in 2012 though probably not the 65% national target.
1210 countries (BE, FR, DE, HU, LV, LT, NO, PL, PT, ES, SE) set earlier or higher collection targets.
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Mitigating challenges of the competition model

The ‘competing organisations model’ faces a systemic challenge in implementing the two key success factors of waste
portable battery collection: to provide nationwide sufficient conveniently-situated waste battery collection points!® and to
shape end-user behaviour through consistent awareness measures to dispose of waste batteries correctly.

To mitigate this challenge, the 21 countries using the ‘competing organisations model’ limit competition through licensing
requirements (which usually involve the approval of an operational plan) or other measures. The following interventions can
be identified:

e The obligation to operate the portable battery collection network is placed on municipalities (DK, SE), while
competing organisations provide financing only.

e Approval to operate the waste battery collection network is granted to only one organisation, while all organisations
provide financing (Fl).

e The number of organisations is limited to two (FR) or organisations are assigned different geographic regions (IE).

e Legislation designates one organisation as the main organisation but allows competing organisations!* to operate
under largely the same requirements (DE).

e Organisations are required to join a ‘coordination centre’ to ensure nationwide coordination (AT, IT) through
framework agreements with associations representing municipalities.

e  Fiscal instruments (eco-fees, taxes) are applied so organisations can be fined for under-achievement of the collection
target (BG, HU, LV, LT, PL, SK), but central coordination between organisations is not stipulated.

e In the remaining 7 countries with a ‘competing organisations model’, approved organisations compete without
central coordination or fiscal enforcement instruments (CZ, EE, ES, PT, RO, SI, UK).

Conclusions about national scheme performance

In countries where the schemes’ progress in rolling out or expanding existing battery collection networks has slowed before
optimal coverage was reached, three market conditions can be identified: a malfunctioning market, a distorted market and
an unaccelerated market (stagnant collection volumes). All three can occur in one country to varying degrees.

Improved distinction of portable batteries would largely remove the causes of malfunctioning and distorted markets.
Challenges regarding stagnant or unaccelerated markets require introduction or fine-tuning of obligations on actors in the
national collection scheme. In line with the principle of subsidiarity, such measures should be addressed at national level.

13 At the end of 2012 the average collection point density in 26 countries from which data are known or can be based on substantiated
estimates was one collection point per 690 residents (or 1.7 collection points per 1,000 residents).

14 These systems are de jure individual systems but de facto service providers for many producers.
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Collection rate achievement

Development of EEA wide reported POM and collection volumes

On the basis of the mostly unofficial data available for this study, around 214,000 tonnes or an estimated 10.2 billion
portable batteries were reported to have been placed on the market of the EEA plus Switzerland in 2014, while around
85,000 tonnes of waste portable batteries were reported as collected. This corresponds to a collection rate on a current
year basis of 40%, up from 25% in 2010.
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Figure 1: EEA + Switzerland, portable battery POM and collection tonnages 2010 — 2013

POM: Between 2010 and 2013 reported POM volumes declined by over 6% in terms of weight (from 430g per capita in 2010
to 402gin 2013). In 2014, the downward trend reversed as POM increased by 1.1%. In unit terms remained largely constant
at around 19 units per capita *°.

Collection: Between 2010 and 2014, reported collection of portable batteries increased by 54% (from 107g per capita in 2010
to 161g in 2014). The strong year-on-year growth in 2011 (+30%) declined to 3% in 2013 but accelerated in 2014 (+6%). Few
data are available about the number of units of waste portable batteries collected. Estimates from some countries suggest
that in terms of units around 18% of batteries POM are collected.

Portable Batteries Grams per capita®® Units per capita

EEA + Switzerland 2010 2011 2012 2013 2014 2010 2011 2012 2013 2014
POM 432 423 419 402 405 18.8 18.7 18.8 18.3 19.3
Collection 107 139 149 152 161 2.3 3.0 3.2 3.2 34
Collection / POM 25% 33% 36% 38% 40% 12% 16% 17% 18% 18%

Table 1: EEA + Switzerland, portable battery POM and collection, gram and units per capita 2010 — 2014

15 2002 - 2010 data suggests that POM increased by an annual average of 1-2% in unit terms (including declines after the 2008 financial
crisis) and that the growth in numbers was driven by button cells (average weight of 2g) whose volumes have doubled since 2004.
Currently button cells contribute about 25% of units and 2% by weight to POM.

16 population EEA + Switzerland 518, 520, 523, 525, 527 million in 2010, 2011, 2012, 2013, 2014 respectively.
12
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Largely correlating to population size, six countries (DE, UK, FR, IT, PL, ES, NL) account for nearly 80% of POM and collection
of portable batteries. Adding another six (SE, BE, AT, NO, CZ, CH) brings the total to over 90%:

45,000
DE: 21% of all portable batteries POM in the 31 countriesin 2014
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30,000
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------ DE: 23% of all waste portable batteries collected in the 31 countries in 2014
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tonnes I I IIll | I ll.III-I.'-',|-l-|..-..|_._-_.,___,_,

DE UK FR IT PL ES NL SE BE AT NO CZ CH DK RO FI IE PT GR IC HU SK LT BG SI EE LV HR LU CY MT

POM - tonnes per annum: /2012/2013/2014
Collection - tonnes per annum: /2012/2013/2014

Figure 2: EEA + Switzerland, portable battery POM and collection tonnages per country 2010 — 2014
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Current collection rates in EEA countries

Collection rates consistently above the 25% (2012) target in all except 3 - 4 countries

On the basis of the mostly unofficial data available for this study, the 25% minimum collection rate mandated by Batteries
Directive 2006/66/EC in 30 EEA member countries'’ was achieved in all but 3 countries (CY, MT, RO) in 2012. In 2013, the
rate was missed by CY and new member state Croatia (HR), probably missed by RO but far exceeded by MT. In 2014, CY
continued its upward trend but stayed below 25%, HR’s rate did not change significantly while MT and EE fell back below
25%.

7 EEA countries appear to have reached rates above 45% in 2014

These seven countries include 5 EEA countries that have consistently exceeded the 45% rate between 2011 and 2014 (AT,
BE, SE, LU, SK) and two (Fl and BG) which exceeded 45% for the first time in 2014.
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Figure 3: EEA + Switzerland, portable battery POM and collection per capita and collection rates 2010 — 2014

17 31 countries are signatories to the European Economic Area (EEA) agreement. However, EEA member Liechtenstein is part of the
Swiss customs territory and as such subject to a large part of Swiss legislation, including waste legislation, and the Swiss producer
responsibility organisations operate on its territory. Switzerland is not a member of either the EU or the EEA and thus under no
obligation to follow EU policy. Switzerland has nevertheless adopted broadly similar rules on batteries as the EU and is included in
this study for the sake of completeness.
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About 2/3 of EEA countries unlikely to achieve a 45% collection rate in 2016

An extrapolation of the collection rates from 2012 to 2014 suggests around 20 of the 30 EEA area are unlikely to meet
the 45% collection rate in 2016.

The straightforward extrapolation suggest that - in addition to 7 EEA countries that exceeded 45% already in 2014 (AT, BE,
BG, Fl, LU, SE, SK*8) - 3 countries will reach rates just above 45% (DE, DK, NL). Of the remaining 20 countries,

e 4 are projected to reach rates of 40%-45% (ES, FR, IT, HU),

e 4toreach rates of 35%-40% (NO°, PL, GR, IE),

e 3 rates between 30% and 35% (CZ, LT, LV) and

e 7 toremain below 30% (HR, IC, RO, EE, SI, PT, CY).

The forecast has several limitations: The impact of the economic cycle on POM and strong annual variations of reported
collection volumes could lead to substantially different rates in 2016. Moreover, collection rates in a small number of
countries may fall if measures were taken to ensure that only waste batteries are counted towards the portable batteries
collection rate that had been declared as ‘portable batteries’” when POM (which the UK has recently done). Additionally,
national collection rates would vary if a common interpretation of the term ‘portable battery’ was applied?°.

Despite these limitations, the forecast strongly suggests that EPBA’s position paper during consultation on the Directive in
2005, which considered the 25% target ‘ambitious but achievable’ but raised concerns about the achievability of the 45%
target, remains valid.

w

[l Safely above 45%
[ Just above 45%

[] Challenge to exceed 45%
[ Challenge to exceed 40%
[l Challenge to exceed 35%
[l Challenge to exceed 30%

Figure 4: EEA + Switzerland, extrapolation of collection rates to 2016

18 The SK collection rate is subject to uncertainties about embedded batteries’ POM volumes.
19 The NO collection rate is subject to uncertainties about embedded batteries’ POM and collection volumes.

20 We estimate a harmonization of the weight thresholds for portable batteries currently applied in some countries would change
national collection rates by up to +/- 3%.
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Concerns about the collection rate as measure of scheme performance

The Directive’s overarching objective — the availability of collection networks for all portable batteries — has been
implemented in all member states. However, the battery volumes used in the calculation of the collection rate in several
countries raise concerns about the relevance of the collection rate as a measure of scheme performance, most notably
the disproportionate amount of lead batteries in waste portable battery collection volumes.

e Collection volumes in some countries appear to be inflated due to shortcomings of the definition of ‘portable’
battery. This is manifested in a disproportionate amount of lead batteries in waste portable battery collection
volumes - up to 5 times the amount of portable lead batteries placed on the market: For example, eliminating these
volumes would have probably reduced Poland’s 2011 collection rate of 35% to around 25% and the UK’s 2012 rate
of 27% to around 13%. Collection of these lead batteries is driven by their abundant availability (twice the volume
by weight of all portable batteries on the market), higher material value, lower collection costs and the impossibility
at the collection stage of identifying whether these batteries were placed on the market as portable batteries.

e Batteries not becoming waste in the country in which they were placed on the market: Analyses in Belgium and
the Netherlands suggest that less than 60% of portable batteries placed on the market actually become available for
collection in these countries. This is probably due to rechargeable portable batteries (up to 40% of portable batteries
POM) placed on the market in EEE?! that are exported in second hand or refurbished EEE before the EEE becomes
waste, ‘secondary WEEE flows’ (WEEE being illegally exported or treated but not reported) and WEEE containing
batteries being shredded without prior removal of the batteries.

e Uncertainty about POM volumes: Differences in per capita POM volumes of portable batteries in countries with
similar consumption patterns are probably due to varying interpretations of the term ‘portable’ battery as well as
overriding battery legislation whose battery scope is based on customs tariff codes. The use of customs codes makes
it difficult to distinguish between portable and industrial batteries and to accurately capture the weight of batteries
incorporated into EEE.

21 Of which 80-90% are incorporated into EEE.
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The distorting effects illustrated here are discussed in the chapters ‘Distortions in POM volumes’ and ‘Distortions in
collection volumes’.
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Figure 5: Schematic view of battery flows and distorting effects
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Review of POM volumes by battery classifications

Annual sales of portable batteries — whose overall end-of-life value is negative — are around 18-20 units or 420-460g per
capita per year. The average POM volume of industrial batteries — whose end-of-life value is positive — is estimated to be
around 250-300% of that of portable batteries by weight, and less than 1% in unit terms. POM volume of automotive
starter batteries is estimated at 600% of that of portable batteries by weight, and less than 1% in unit terms. As there is
no collection target for industrial and automotive batteries, there is no direct obligation for member states to record POM

volumes through reporting obligations for producers.

The dynamics and challenges of the waste portable battery collection market can be explained by reviewing the
characteristics of all batteries being placed on the market in view of their distinction into portable, industrial and automotive
batteries by Batteries Directive 2006/66/EC:

Definition
(according to
Directive)

Examples of
batteries or
applications

Overall material
value of end-of-life
product stream

Key end-of life
requirement

Portable

Sealed, can be handheld and
is neither an industrial nor
automotive battery

Single charge (primary)
batteries: 60-70% of POM by
weight, 90% by units, 15%
embedded;

Rechargeable (secondary)
batteries: 30-40% of POM by
weight; 10% by units, 80%
embedded;

NEGATIVE
except for a small fraction
e.g. Lead (2% - 3% of POM),
small lithium-ion
accumulators containing
Cobalt

Collection schemes
and targets

Industrial

Designed exclusively for industrial or
professional uses or is used in any
type of electric vehicle

Back-up power supply for hospitals,
airports; Connected to solar,
renewable energy applications;
Lighting for outdoor public works
(e.g. street maintenance) and mining;
Non-starter batteries in trains, trucks,
machinery; Hybrid vehicles, e-bikes,
wheelchairs, forklifts, golf carts

HIGH

Lead batteries
make up 95% of POM;

LOW (to negative) for remaining 5%

Landfill prohibition,
No collection schemes??,
Take back requirement
but no collection target

Automotive (starter)

Used for automotive
starter, lighting or
ignition power

Starter batteries

HIGH
(100% lead batteries)

Landfill prohibition,
Collection schemes,
No collection target

Figure 6: Battery definitions, examples, key end of life requirements Reported POM volumes by battery definitions
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Directive 2006/66/EC: producers of industrial batteries shall ‘not refuse to take back waste industrial batteries’ from end-users
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Reported POM volumes by the Directive’s definitions

Portable batteries

Sales of portable batteries in Europe are on average 18-20 units or 420-460g per capita per year. There are wide variations
between member states, ranging from about 100g per capita in Bulgaria to 700g in Norway. In weight terms, the market grew
by an average of about 1-2% annually between 2004 and 2009, and appears to have declined by 1-4% per annum since.

The Batteries Directive’s minimum collection rate requirement implies that member states must obligate producers to report
POM at least by weight. However, most member states require producers to report POM by chemistry and/or other
classifications. Unfortunately, these classifications differ between member states, which makes a comparison of POM data
difficult, even when these detailed data are available.

Industrial batteries

Based on data from a number of countries?® we assume average POM volume of industrial batteries to be 260% of that of
portable batteries by weight, and less than 1% by units.

The Batteries Directive requires member states to register producers of industrial batteries but — as there is no collection
target on industrial batteries — there is no direct obligation for member states to record POM volumes through reporting
obligations for producers.

Automotive starter batteries

POM volume of automotive starter batteries is about 600% of that of portable batteries by weight?*, and less than 1% by
units. As with industrial batteries, the Batteries Directive does not stipulate a POM reporting obligation.

2013 snapshot of battery shares, POM by units POM by weight
based on Data from BE and DE: gper % ofport. gper % ofport.
capita batteries capita batteries

Portable TOTAL PORTABLE

Table 2: Comparison of POM volumes of portable, industrial, automotive batteries

23 This percentage varies between member states that record industrial batteries POM. The following examples are based on average
POM of a number of years: 100 - 250% in DE, LT, PL, Fl and to 250% to 400% in BE, BG, HR, DK, FR. An outlier is AT with 7%.

24 This percentage varies between member states that record automotive starter batteries POM. Examples: Around 350% in DK and FR,
from 550 - 700% in Fl, Fl and AT. Croatia is an outlier with over 1,600%.
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POM volumes by additional battery classifications

Portable batteries

The analysis of long term POM data from a few countries (notably BE, CH, DE, FR) suggests the following shares and trends
of key portable battery distinctions:

e Battery weights and formats: The smallest batteries, button cells with an average weight of under 3g per unit,
account for 15-20% of all portable batteries POM in terms of units, but only 1-2% in terms of weight (their reported
number of units has tripled since 2004). At the other end of the spectrum, portable batteries weighing above 1 kg
account for only 0.3% in terms of units, but around 20% in terms of weight POM. In general, batteries with a weight
under 100g account for over 90% of POM in unit terms, but only 35% of total weight POM.

e Batteries POM in EEE: Mainly as a result of the proliferation of mobile ICT devices, batteries POM in EEE (embedded
batteries) represented over 1/3 of total portable batteries POM by weight, up from around 18% in 2004. For
rechargeable batteries, however, the share of embedded batteries is more than double that (78%) of separately sold
batteries.

e Single-use batteries account for about 90% of the batteries POM on a unit basis, and about 2/3 on a weight basis.
By weight, standard size single-use alkaline and zinc carbon batteries account for almost all of these. Since about
2004, their volume by weight has decreased by about 20% (the number of units POM has been stable).

o Rechargeable batteries: The share of rechargeable batteries in all portable batteries has been continuously
increasing (from 10-20% of POM by weight in 2004 to 30-40% in 2013; in unit terms from about 8% to 12%).

o Rechargeable lithium ion batteries account for most of these. Their share of all batteries POM by weight has
quadrupled since 2004 to about 20-25%. (German data show a growth of 4.5 times by weight and 1.3 times by
units in that period). The trend is forecast to continue as lithium ion enables new applications and replaces other
chemistries, notably nickel, in existing applications.

o Portable lead acid batteries: POM of portable lead acid batteries (i.e. sealed lead acid batteries) appears to have
been largely steady. Due to different national interpretations of the definitions of portable and industrial
batteries the amount of lead batteries POM varies widely between countries. Ignoring the definitions, sealed
lead acid batteries under 5kg POM are equivalent to about 0.4% of POM of portable batteries of all other
chemistries and 20% in terms of weight.

e  Portable battery applications: An estimated 30% of batteries POM by weight are used in IT equipment and consumer
electronics, about 10-15% each are used in power tools and gardening equipment and toys. Emergency, storage
and standby applications are currently estimated at 5-10% and increasing. Personal mobility applications such as e-
bikes and wheelchairs are currently classed as using industrial batteries though they may use the exact same
batteries that are defined as portable in other applications.

Industrial Batteries

Around 95% of industrial batteries are lead based. About 2-4% are lithium batteries for e-vehicles. The remaining 1% are
speciality batteries, which vary widely in size and chemistry.

As batteries for e-vehicles count as industrial batteries, the total volume of industrial batteries and the share of lithium
batteries are likely to increase significantly over the next decade.
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Automotive starter batteries

Automotive starter batteries are essentially all lead based, with an average weight of above 15kg, and are easily distinguished
from other batteries, though also used in other applications. There are mandatory deposit organisations in place in many
countries to retrieve these batteries. Therefore the risk of automotive starter batteries distorting the collection rate of
portable batteries is low.

2013 snapshot of battery shares, Avg. t?atterv POM by units POM by weight Share embedded | Share button cells
based on Data from BE and DE: WEIgh_t per % of port. per % of port. By By By By
g / unit capita batteries capita batteries units weight units weight
TOTAL PORTABLE 23 20 100% 460 100% 37% 37% 24% 2%
Alkaline 19 237 2% 23% 12% 8% 1%
Zinc Carbon 37 s6 B 12% 50% 19%
Lithium 5 10 | 2% 78% 78% 82% 54%
GG ELIEN Silver oxide 0.5 0.3 0% 65% 65% 100% 100%
batteries il)|'®:\Xg 0.2 0.2 0% 4% 22% 100% 94%
Lithium-ion 90 1] 5% 90 19% 95% 89% 10% 0.3%
Nickel-cadmium 215 0.1 1% 22 I 5% 81% 99%
Nickel-hydride 31 1] 5% 33 7% 46% 55% 2% 1%
Lead 799 0.02 0.1% 13 I 3% 40% 34%
TOTAL INDUSTRIAL 10,085 0.12 0.6% 1,200 258% 31% 14% 0.5% 0%
Lead total 13,915 0.08 0.4% 1,132 246% 27% 11%
Lead: < 1kg 745 0.01 0.04% 6 | 1% 19% 14%
Lead : 1to 2kg 1,433 0.003 0.02% 4 1% 6% 7%
LLUEGE D Lead: 2to 3 kg 2,377 0.03 0.2% 79 -1 7% 49% 48%
Lo lead:3toSkg 3,757  0.00  0.01% 11| 2% 41% 39%
Lead: 510 10 kg 6,745 0.01  0.03% a6 [ 10% 6% 6%
Lead: > 10 kg 35,720 0.03 0.1% 987 214% 9% 7%
Other chemistries 402  0.04 0.2% 14 3% 38% 68% 0.5% 0%
Vehicle propulsion 59,164 0.001 0.0% 42 9% 97% 100%
Automotive starter 15,000 0.2 0.9% 2,760 600%

Table 3: Estimate of percentage shares of POM volumes by battery classifications, based on Data from several countries
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Distortions in portable battery POM volumes

Varying interpretations of the ‘portable’ battery definition

As batteries with a weight equivalent of around 20% of all portable batteries, predominately lead batteries, are difficult
or impossible to distinguish as portable or industrial batteries at the POM stage, some organisations apply weight
thresholds to facilitate the identification of portable batteries. These differ between countries. As a general rule, a higher
weight threshold means that less non-lead batteries need to be collected to achieve a given collection rate. The
interpretation challenges, including weight thresholds, and their potential for optimising collection rates and costs can be
expected to increase with the growth of larger batteries for e-bikes and new battery application.

A significant proportion of industrial batteries that are placed on the market separately (not embedded in EEE) is difficult or
impossible to distinguish from portable batteries at the time of POM reporting, because their use is not known at the POM
stage. For example, a producer selling lithium ion or lead accumulators may declare them as industrial batteries if he expects
that the majority of them will be used in electrical vehicles. Nevertheless they may find their way into consumer applications
and be disposed of as portable batteries.

The interpretation challenge is most acute for lead batteries, which has manifested itself in the different POM shares of
portable lead batteries: 0% in GR and IC; up to 2% in BG, DK, ES, NL; 2-4% in BE, DE, FR, IE, LU and PL; 6-8% in SE and UK;
10-15% in EE and CZ. The differences are partly due to weight-based thresholds used for facilitating the distinction of portable
and industrial batteries at the POM stage: Stibat (NL): portable battery < 1 kg; AFIS (GR): < 1.5 kg; Ecobatterien (LU): < 2 kg;
from 2015: < 3 kg; ElKretsen (SE): < 3 kg; UK Environment Agency guidance: < 10 kg, from 2016: < 4 kg.

35% 1.00%%
30%
0.80%
25%
Weight of Units of
portable  20% 0.50% portable
batteries battereis
POM 15% o0.a05% POM
(non-lead (non-lead
=100%) 10% =100%)
0.20%
5%
0% 0.00%%
Threshold: Lead < 2kg Lead =3 kg Lead <5 kg Lead < 10kg

Figure 7: Estimated change in POM volumes in dependence of battery weight threshold

A low weight threshold may mean that private and small commercial end-users will have difficulties in disposing of batteries
with a weight above the threshold. A high weight threshold, on the other hand, risks the costly collection of smaller batteries
being neglected: Waste lead batteries are comparatively easy and profitable to collect so that a return rate of 100% for
reported lead portable batteries is usually a given.
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Assuming a 100% return rate for lead portable batteries POM, a 1% lead share of POM requires a return rate of 44.5% for
batteries of all other chemistries to reach a collection rate of 45%. A 12% lead share in POM reduces the required return rate
for all other chemistries to 37.5%:

Lead share of POM 0% 4% 12%
POM tonnage non-lead 100 100 100
POM tonnage lead - 4 14
POM tonnage total 100 104 114
Coll. tonnage required to 45% rate 45 47 51
Plausible lead coll. tonnage (100% of POM) - 4 14
Required coll. tonnage non-lead 45 43 38
Required return rate non-lead 45% 43% 38%

This effect is stronger at a lower collection target. In the example below, increasing the POM lead share from 4% to 12%
reduces the required collection rate for all other chemistries from 22% to 15%.

Lead share of POM 0% 4% 12%
POM tonnage non-lead 100 100 100
POM tonnage lead - 4 14
POM tonnage total 100 104 114
Coll. tonnage required to 25% rate 25 26 28
Plausible lead coll. tonnage (100% of POM) - 4 14
Required coll. tonnage non-lead 25 22 15
Required return rate non-lead 25% 22% 15%

Table 4: Effects of lead POM share on required collection volume of all other chemistries
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Uncertain estimates of battery volumes POM embedded in EEE

37% of all portable, and 76% of rechargeable portable batteries by weight are placed on the market in EEE. The accuracy
of reporting POM of embedded batteries has often been a challenge, notably in smaller countries with many self-
importing retailers, as well as countries that base reporting on customs codes. In the absence of ’collected’ (reported)
POM data, Commission Decision 2008/763/EC allows Member States to base their calculation of POM volumes on
‘statistically significant estimates based on collected data’. Detailed data from several countries would be needed to
improve the accuracy of national assumptions underlying such estimates, but these are not available.

Europe-wide, around 23,000 companies are registered with and report to the national battery registers. Especially in small
countries, these are mostly trading companies or self-importing retailers with no resources or capacity to handle detailed
product specifications that include battery weight and chemistry, particularly if the batteries are integrated into EEE.?> As a
result, organisations in several countries have a very limited ability to collect data about the weight of batteries in EEE.

The same applies to countries where fees are charged on the basis of units or customs codes (which often goes together).
Harmonised customs tariff codes?® are used in countries with state fund models (MT, IC, HR) and those applying eco-taxation
as an enforcement instrument, as well as Norway where organisations assign billing to the customs authorities. Additional
challenges arise as the customs code does not allow distinguishing portable from other batteries.

With few exceptions, organisations of any model tend to resist too much voluntary transparency, and the introduction of
competing organisation schemes has amplified the trend to reduce transparency.

To improve the basis for estimates and allow assessing their plausibility, an obligation to report separately POM of separately
sold batteries and batteries sold in EEE could be introduced.

WEEE POM vs batteries POM, effect of reporting by customs code

The use of customs codes means that batteries

700 . . .
g integrated into EEE remain unreported as the product
B PO not racorded by customs code containing the integrated battery falls under the tariff
600 M POM racorded (primarily) by customs coda code of the EEE. This is suggested by the chart above:

Batteries POM per capita should closely correlate with
EEE POM in categories 2, 3 and 4, as these categories
contain or use most batteries. However, batteries POM
remains below the trend line in countries (except LT)
using customs codes to establish POM volumes.

Fortable batteries POTM 2010 - gr per capita

o1 2 3 4 5 6 7 8 8 10 1112
EEE POTM 2010 (category 2,3,4 only) - kg per capita &

Figure 8: WEEE POM vs Batteries POM: Effect of the use of custom codes on POM volumes

25 Perchards’ experience with packaging reporting suggests that if data are not known, there is a tendency to over-report.
26 Harmonised Commodity Description and Coding System (HS) 8506 Primary Cells (6 subgroups); 8507 Lead-acid Accumulators (6
subgroups).
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Free-riders and small producer exemptions

Free-riders do not appear to distort POM volumes significantly as market surveillance by competitors and EEE producer
associations ensures a relatively high degree of compliance among large producers. Most remaining free-riders can be
assumed to be small companies that change overall POM volumes very little, while contributing disproportionate
administrative costs to the organisations and themselves. Ecotrel (LU) calculated in 2007 that 64% of its members contributed
less than 2% of revenue. In the UK, 67% of the 1,507 registered portable battery producers contribute less than 1% of POM?’ .

Other causes of POM distortions

Uncertainty about who is the ‘producer’ or ‘importer’ in the single market

Producers need to establish criteria in their EPR organisations that determine which products will be reported in which
country. Unless he is both an importer and a distributor to final end-users, it is hardly possible for a producer to know in
which country his products will eventually be sold to end-users, let alone where his product will arise as waste. The criterion
most often used is the invoicing address of the buyer. However, the delivery address for the products might be in another
member state again. The location of the final user of the batteries or EEE becomes totally untraceable for the reporting
producers if the buyer takes the batteries into another country (after the producer placed them on the market). Quite often
there is no mechanism in place to report these batteries as exported, and thus having been taken off the market (e.g. UK).
This may affect reported POM volumes and cause waste management fees for a product to be charged twice, particularly in
small member states in the EURO zone.

Import or export of batteries already placed on the market

While several countries have measures in place to account for EEE/batteries that are exported after having been placed on
the market, in reality they are administratively difficult to fulfil if the EEE/batteries are not exported by the company that had
placed them on the market in the first place, as a document trail needs to prove all steps in the process. For that reason,
these measures are not often used.

Late reporting obligation

In some countries the obligation to report battery volumes in EEE came into force late, for example Norway (end 2012) and
countries in Eastern Europe. Thus, the current collection rates may be lower than they would have been if the previous years
included the volumes of integrated batteries, unless previous year volumes are adjusted by estimates.

Delayed producer awareness

In countries where the obligation to report POM volumes of batteries integrated into EEE had been in place for some years,
many EEE producers tended to become aware of their battery obligations only after the transposition of the WEEE Directive
(2006-9) or even of the Batteries Directive. For example, the number of registered battery producers in Germany tripled in
2010 even though the obligation had been in place since 1998. Similarly in France, the number of registered portable battery
producers almost tripled between 2008 and 2011 while the obligation had been in place since 2001.

27 And therefore qualify as small producers that do not need to join a financing scheme.
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Plausibility check: Correlation between battery POM and GDP

Noticeable differences in per capita POM can be observed in neighbouring countries with similar consumption patterns.
Some of the suggested under-reporting can be explained by the challenges of reporting batteries. This applies for example
to Greece, Croatia, Slovakia and Switzerland. Apparent over-reporting in UK may be related to an unclear interpretation
of the portable batteries definition.

On a per capita basis, the reported weight of portable batteries placed on the market ranges from about 80 g in Bulgaria to
over 600 g in Denmark, Sweden and the UK. To obtain a rough indicator of the plausibility of reported POM volumes, we
assume that battery purchases are proportional to GDP?® and compare the median deviation of a country’s GDP with that of
the reported battery POM.

90%
M Suggested POM overreporting (+) and underreporting (-)
IF perfect POM-GDP correlation assumed

A: POM, % above/below median

70%

50%

M B: GDP, % above/below median
(left lowest, right highest GDP)

30%

10%

-10%

-30%

-50%

-70%

-90%
BG RO HR LV HU PL LT EE GR SK PT SI CZMTCY ES IT UK FR FI IC BE DE SE DK AT IE NL CH NO

Grey column: 2011-2014 portable batteries POM per capita, average annual deviation from median (336 g)
Red: 2011-2014 GDP per capita, average annual deviation from median
Blue = grey minus red: Percentage of batteries under/ over-reported if GDP and POM correlated perfectly

Figure 9: Correlation portable battery POM (avg. 2011-14) and GDP (2011-2014)

28 Source EUROSTAT. We do not use purchasing power (PP) adjusted GDP as the price levels of batteries and EEE (mostly imported) vary
less than locally produced services or food stuffs.
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Distortions in in portable battery collection volumes

Unaligned definitions of waste and batteries legislation complicate data collection

While the placing on the market volume of new batteries follows the distinction of ‘portable’, ‘industrial’ and ‘automotive’
batteries, the waste battery categories in the Waste Framework Directive’s European Waste Catalogue distinguish only
battery chemistries?®: Thus, the licensing requirements for the collection, transport, sorting, storage and treatment of
waste batteries per se do not allow identifying those waste batteries that should count towards the portable batteries
collection rate. This complicates the collection of data underlying the collection rate and provides a weak basis for
enforcement.

For organisations to separate waste battery collections into ‘portable’ and ‘industrial’ requires an additional process step that
adds cost. Moreover, the risk of incorrect reporting is increased when waste batteries are not traceable to the point where
they have been deposited by the end-user. This tends to be the case when collected waste batteries pass through one or
several entities before being reported by a battery organisation.

The few organisations that disclose collection sources do not apply a common terminology. As a general rule, we assume that
the risk of erroneous reporting increases with the share of waste batteries an organisation designates as ‘companies’ (which
can comprise a large user known to the organisation as well as trading volumes of unknown origin) or ‘other’. Data publicly
available or received from organisations on the basis of confidentiality for this study show a large variance of waste battery
sources with designations that indicate trading and may not be traced back to the place of disposal. These range from 0% to
65%, with an average of 17%. The percentage does not correlate with the age or model of a scheme.

29 European Waste Catalogue:

Wastes not otherwise specified in the list: 16 06 01* lead batteries; 16 06 02* Ni-Cd batteries; 16 06 03* mercury-containing batteries;
16 06 04 alkaline batteries (except 16 06 03); 16 06 05 other batteries and accumulators; * hazardous

Municipal wastes: 20 01 33* batteries and accumulators included in 16 06 01, 16 06 02 or 16 06 03 and unsorted batteries and
accumulators containing these batteries; 20 01 34 batteries and accumulators other than those mentioned in 20 01 33 * hazardous
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Implausible amounts of lead batteries in waste battery collection volumes:

Given the material value and economical collection of lead industrial batteries (for which a natural market already exists)
compliance organisations and member states need to carefully filter them out of portable battery collection reports.
While in most countries, the reported return rate for portable lead batteries is a plausible 100%, some implausible lead
return rates were reported, notably in the UK, where the return rate for lead portable batteries was 478% and that of all
other chemistries 5% in 2013 (2014: 423% / 8%).

The dynamics and challenges of the waste portable battery collection market are explained by the characteristics of portable
and industrial batteries chapter ‘Review of POM volumes by battery classifications’. The challenge of correctly classifying
collected batteries into portable and industrial categories is amplified by the following factors:

e The ample availability of waste batteries placed on the market as industrial batteries (by weight, their volume is
around twice that of portable batteries)

e The positive material value of these batteries: around 95% of industrial batteries are lead acid batteries for which a
natural market already exists.

e The lower collection costs of these batteries (by average weight, one industrial battery is 300 times heavier than a
portable battery) and their general availability in more concentrated form at distributors or large aggregators.

e The absence of a collection target for industrial batteries leaves their producers with little incentive to have them
returned, despite positive material value.

o Dual use, the trend for devices aimed at industrial users to be used by domestic users.

Distortions are usually only detectable when chemistries fractions are reported after the treatment of waste portable
batteries, if such reporting is required under national waste legislation. The Batteries Directive itself does not require the
‘recycling efficiencies’®® to be broken down into the battery distinctions. Only a few input/output reports for portable
batteries provide sufficient detail for review.

While in most countries, the reported return rate for portable lead batteries is a plausible 100%, some implausible lead return
rates were published in Poland where the return rate in 2011 was close to 400%, but this was reduced to 105% by 2013. The
lead batteries’ effect on the UK’s portable batteries collection rate was even more pronounced, where the collection rate for
non-lead batteries was 8% in 2014. Assuming a return rate of 100% for lead portable batteries reduces the overall collection
rate from 35% to 15% in 2014.

Collection rates UK, current year basis 2010 2011 2012 2013 2014
All chemistries 11% 21% 29% 33% 35%
Lead 55% 179% 295% 478% 423%
All except Lead 7% 6% 6% 5% 8%

All batteries, assuming Lead collected = Lead POM 14% 13% 11% 15%

Table 5: UK portable battery collection rates 2010 — 2014: Lead vs other chemistries

30 Recycling efficiencies (65% lead-acid, 75% nickel-cadmium, 50% all other waste batteries) apply summarily to all batteries and are
consistent with (and less detailed than) the EWC code classification.
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Distortions resulting from batteries in unreported WEEE and used EEE

Studies suggest that up to 40% of WEEE and used EEE may be improperly treated in or outside the country where the EEE
was originally placed on the market. As the portable batteries collection rate methodology includes batteries in EEE and
WEEE, the uncertainty about cross border flows of used EEE and WEEE compounds concerns about the relevance of the
waste portable batteries collection rate as a measure of the performance of the battery collection scheme.

A recent Commission staff working paper3! notes that in a worst case scenario, WEEE illegally shipped out of the EU and WEEE
separately collected but unreported and improperly treated ‘could be assumed to represent around 41% of WEEE arising’.
Eurostat data released in October 2012 show that in each year between 2007 and 2010, 10-14% of the reported WEEE
collection volume can be attributed neither to reuse nor to treatment (table below).

Data from the few battery organisations that require producers to indicate separately the volume of batteries placed on the
market in EEE, suggest that batteries in EEE contribute around 20% to 30% of portable batteries placed on the market®2. The
share of reported waste batteries removed from WEEE is usually much lower. Due to prior trading, organisations are often
not able or willing to identify the share of waste batteries removed from WEEE in total collection volume. Public and
confidential data from organisations suggest the share of batteries removed from WEEE is on average 7% in the 19 countries
investigated, and ranges from 1% to 20%33.

Exports of used EEE and ‘illegal’ exports of WEEE

The WEEE Directive impact assessment suggests that, according to various pieces of evidence, very large volumes of WEEE or
used EEE are shipped out of the EU and therefore cannot be collected and recycled in the EU. Several investigations were
made to detect such illegal shipments (UNU, Deutsche Umwelthilfe, Vanhouten and VROM). Due to the illegal nature of such
shipments no data is available on overall volumes. A study in the UK showed that about 10% of WEEE transports were shipped
illegally to non-OECD countries.

Legitimate exports of WEEE for treatment

Some member states export a large part of collected WEEE for treatment to other member states, in 2010 notably Norway
31%, Denmark 24%, Italy 21%, Ireland 20% and Hungary 17%, according to Eurostat data. The batteries contained in these
volumes may not always be counted in the member states where they were placed on the market, but instead in the member
state in which they are treated, which distorts the battery collection rate in both countries.

Unrecorded treatment

Batteries shredded with WEEE without prior removal: Though Annex Il of the WEEE Directive (Recast Annex VII) requires
batteries to be removed from WEEE prior to treatment, this is not always done in shredder treatment processes (and there
seem to be few environmental reasons to do so). The effect of shredder treatment of small WEEE on the collection rate of
batteries should be further investigated.

Batteries removed from WEEE and treated without reporting: Integrated accumulators often have positive material value
and for that reason disappear at some stage of collection without being accounted for. This problem affects the reporting of
all separately collected waste streams that contain expired products whose material value is higher than the cost of collection.

31 A Commissions staff working paper SWD(2013) 268 (impact assessment accompanying a proposal to strengthen inspections and
enforcement of Regulation (EC) No 1013/2006 on shipments of waste, July 2013)

32 Few comparable data are available on a country basis and the share of portable batteries POM volumes of portable batteries as a
percentage of EEE POM show wide variations: On average, the batteries volume is 2.4% of EEE volume. In 2010 it ranged from 1% -
1.5% in SK, LU, PT, GR, BE to above 3% in SE, LT, EE.

33 On the basis of individual systems, shares are much higher for a few systems.
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Examples are IT, mobile phones and computers in the WEEE stream, or cardboard, aluminium and mono material plastics in
packaging waste.

For reference only:

Categories with

EEE and WEEE volumes 2010 All EEE categories high battery share*
EEE put on the market, tonnes 9.6 million 3.3 million
WEEE collected, tonnes 3.6 million 1.6 million
... of which re-used 2% 0.3%
... of which treated in member state 77% 84%
... of which treated in other member state 5% 5%
... of which treated outside of EU 3% 3%
... of which not accounted as reuse and treatments** 14% 9%

Source: Analysis of Eurostat data 2010

* Categories 2, 3, 4 (small household appliances, IT and telecommunications equipment, Consumer equipment)
** Collection minus treatment minus re-use
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Market trends delaying or preventing waste generation

Studies from Belgium and the Netherlands indicate that at least 40% of batteries placed on the market do not become
available for collection, as a result of ‘hoarding’ as well as waste the increasing share of long-life rechargeable batteries
and batteries in EEE are increasingly exported with the WEEE (80% of rechargeable batteries are placed on the market in
EEE). The amount of waste batteries becoming available for collection as a % of POM can be expected to decrease in
future as improved battery technologies drive the widespread adoption of new applications (cordless power tools, garden
equipment, small personal mobility, standby, energy storage).

Belgian battery organisation Bebat has been in operation since 1996 and has achieved very high consumer participation (87%)
and a dense collection network. Despite this, the collection rate has effectively hovered around 50% for the past 10 years.

By way of municipal solid waste (MSW) analysis, Bebat found that it collected 87% of batteries ‘available for collection’ in
2011. This number means that only 60% of batteries POM in Belgium become ‘available for collection’ there. Results of
similar investigations by Dutch organisation Stibat translate into even lower rates (only around 42% of batteries placed on
the market become available.

The reasons for at least 40% of batteries placed on the market not becoming available for collection in the same country are

e hoarding of batteries by end-users and the waste flows mentioned in the section on unreported waste batteries in
WEEE,

e theincreasing share of rechargeable batteries3* which — due to their longer lives — become available for collection
at a much later date than the primary batteries they replace.

e the increasing amount and fast replacement rates of portable ICT devices with rechargeable batteries which are
exported as second hand equipment and will never become waste in the country where they were originally placed
on the market.

We expect waste batteries becoming available for collection as a % of POM to decrease in future. As improved battery
technologies®” drive the widespread adoption of cordless power tools and garden equipment and enable new applications in
these and other sectors (small personal mobility, standby and small energy storage)3®, we expect these trends — especially to
larger sizes of rechargeable batteries — to continue until the innovation pipeline dries up and the market for these products
is saturated, which appears unlikely before 2020.

Bebat argues that significantly increasing the collection rate would require disproportionate investments in marketing and
logistics. For this reason, Bebat, in conjunction with EUCOBAT, would support a collection rate calculated on the basis of
waste batteries available for collection (‘waste batteries arising’) rather than batteries ‘placed on the market’.

34 Bebat data show that — not taking into account lead acid batteries — the share of secondary batteries as a percentage of all batteries
POM increased from 25% in 2005 to 36% in 2011.

35 Driven by e-mobility and renewable energy storage applications
36 These application typically use heavier batteries than mobile devices but their unit sales are likely to be much smaller.
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Review of waste battery collection scheme models

Scope and producer responsibility under the 1991 and 2006 Batteries Directives

A brief review of the scope and the producer responsibility requirements of the previous and current Batteries Directives
helps to explain key implementation challenges.

Based on the environmental objectives of the European Treaty®’, Council Directive 91/157/EEC required member states to
‘ensure the efficient organization of separate collection’ of batteries containing hazardous substances. Member states were
to determine who should be organisationally and financially responsible for collection and treatment of these hazardous
substance containing-batteries. Directive 91/157/EEC did not mention the principle of producer responsibility and did not
set collection targets.

By 2006, 21 countries had a variety of different national schemes and instruments in place whose scope included the
hazardous substance containing-batteries covered by Directive 91/157/EEC but often also batteries not containing hazardous
substances.38 All except two (DK, LU), involved producers (more in the chapter on Transitions between models).

As early as 1997, the Commission proposed a comprehensive revision of EU legislation on batteries inter alia with the
rationale that the internal market would function better if there were a clear legal framework for national battery collection
schemes. Directive 2006/66/EC was therefore given a secondary legal base3 and aimed to achieve its internal market
objective by

extending the scope to all batteries and also explicitly to batteries incorporated in EEE,

defining batteries as portable, industrial or automotive,

introducing minimum collection targets for portable batteries only,

requiring producers to finance ‘any net costs arising from battery collection, treatment and recycling’ while
allowing member states to continue to determine the operators and operational parameters®® of the collection
schemes.

Recitals 19 and 28 explain the Directive’s intent as regards the principle of producer responsibility: financing schemes for
waste battery management should ‘give effect to the principle’ considering that a ‘flexible approach is appropriate ... to reflect
differing national circumstances and to take account of existing schemes, particularly [the WEEE schemes]’.**

When countries began transposing the Batteries Directive, national WEEE legislation had just been introduced or revised to
transpose WEEE Directive 2002/96/EC. The WEEE Directive’s intent is ‘to give maximum effect to the concept’ of producer
responsibility as manifested in the requirement to enable not only collective but also individual producer responsibility.

37 Article 175(1) of the European Treaty on protecting the environment
38 Schemes whose mandated scope included only lead acid batteries, such as Italy’s, are not counted here.

39 Article 95(1) of the European Treaty on ensuring the smooth functioning of the internal market and avoiding distortion of
competition within the Community

40 Existing schemes can be maintained (Art 8.1) and alternatives are allowed to the distributor take-back obligation (Art. 8.2).
41 Batteries Directive Recital 19 and 28, WEEE Directive 2002/96/EC Recital (20).
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Principal models of collection schemes

In all EEA countries, producers are currently held financially responsible for waste battery collection schemes. The
organisational responsibility for the schemes, and the responsibility for decisions about which waste battery operations to
fund, varies between member states. In the absence of a common terminology, we define the following four principal
collection scheme models for the purpose of this study:

State fund model

Single organisation (environmental agreement) model

Competing organisations model

Model without organisations (producers fund battery collectors directly)

State fund model

Characteristics: Producers are held only financially responsible for the costs of waste battery collection and treatment
through payments of fees to a designated waste management fund or through taxation. The organisational responsibility
for waste battery management and for the decision about which waste battery collection operations to fund, resides with
a government controlled organisation or with municipal or regional authorities.

Origin: Municipal waste management has traditionally been the responsibility of municipalities, financed by local taxes. With
the introduction of national legislation requiring separate collection of (at least hazardous) waste batteries, municipalities
needed funding for this newly separate waste stream. The state fund model provides this funding through a ‘product fee’ or
‘charge’ or an ‘eco contribution’ or ‘eco-tax’ payable by producers placing batteries on the market, usually to a government-
controlled fund. Most of the pre-Batteries Directive organisations in Central and Eastern Europe and also in Sweden and
Denmark were based on this model.

Pros and cons: The strength of this model is relatively high legal certainty for producers. The tax/fee is usually charged by
customs code and there is a high degree of enforceability when the fee is collected by tax or customs authorities. However,
use of the customs codes reduces the accuracy of the collection rate as it does not allow distinction between battery types
(portable, industrial) and makes capturing batteries in EEE difficult as they fall under the customs code of the EEE they are
integrated in. Moreover, with many state funds there is the risk that the Government may decide to allocate collected funds
to environmental programmes not related to the products from which the funds have been raised.

Variations of the state fund model

e State fund financing diverse programmes: The fund finances waste batteries but also other waste management-
related projects of individual municipalities, regions or waste management firms. This model is still used in
combination with other models to some extent in Slovakia and Lithuania.

e State fund financing a single national battery programme: State fund organisations that operate or finance a single
national battery collection battery programme are currently used in Iceland and de facto in Malta.
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Single organisation (Environmental agreement) model*?

Characteristics: In an ‘environmental agreement’ with government, the entire industry sector placing batteries on the
market commits to financing and organising waste battery management through a single organisation. Typically,
legislation is in place that would enforce taxation on battery producers in the event industry fails to meet mandatory
collection targets.

Origin: Early battery and WEEE organisations in Western Europe were mostly based on this model (AT, BE, NL, CH).

Pros and cons: While the mandated monopoly position allows for a centralised and effective collection infrastructure and
consumer awareness measures, single producer organisations — whether for WEEE, batteries or packaging — have been seen
by competition authorities as shifting the balance of power among the stakeholders too much in favour of the single
organisation and away from the waste sector and consumers, e.g. by not reducing fees to reflect actual costs. As all producers
are charged the same fee, the incentive for producers to seek reductions is limited. The reductions of fee levels of WEEE
organisations and some battery organisations over time suggests that only the introduction of competing organisations have
changed this. The introduction of competing organisation schemes in neighbouring countries has also driven down fees in
countries where an organisation retains monopoly status.

Competing organisations model

Characteristics: Government authorises several organisations to assume the take-back obligation of producers.
Organisations typically compete on the level of fees charged to producers, respectively on their costs of battery waste
management to reach collection targets. Specific regulatory requirements such as mandatory participation of the
organisations in a coordination body may be applied to ensure nationwide coverage of waste battery collection and to
avoid distortions of competition.

Origin: Due to difficulties experienced by monopoly organisations in the 1990s%, regulators, competition authorities and also
producers supported legislation allowing competing organisations during the transposition of the WEEE Directive in 2004-8.
During the subsequent transposition of Batteries Directive 2006/66/EC, many member states aimed to align battery
organisations with WEEE organisations to reduce administrative burdens for producers and to enable synergies of the
collection networks. In consequence, 21 of the 29 EEA countries now use a multi organisation model.

Pros and cons: While the competing organisation model ensures organisations operate “lean and mean”, the competing
organisation model has a few intrinsic challenges:

e Nationwide coordination is needed to optimise the effectiveness of consumer awareness measures and the
provision of sufficient collection points for consumers, and to ensure the take-back of waste batteries from all
entities that collect them without distorting competition between the organisations.

e The control of waste battery flows: The risk of inaccurately reported data flows increases with the number of supply
and trading relationships between organisations, collectors and waste traders.

e Strong distrust between the organisations due to alleged distortions of competition in particular when
o there are no legal requirements on organisations to make key information about their business model
public, for example regarding the chemistries collected or basic information about the collection model,

42 Depending on context and translation, this model has also been referred to as single collective organisation, monopoly organisation,
designated system and in US states as ‘state system’ (whereby ‘state’ can refer to the coverage, not the control of the organisation)

43 e.g. Germany’s Green Dot packaging system, DSD
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o producer-controlled non-profit battery organisations compete with organisations controlled by waste
management companies which both supply and compete with organisations [efforts to prevent such
distortions, for example by requiring organisations to be non-profit, remain largely ineffective],

o battery organisations have access to very different waste battery collection channels — and thus business
models — due to their ownership structure (e.g. retailers) or commercial relationships (e.g. as reverse
logistics partner to large battery users).

e The same lack of transparency requirements can make it difficult, especially for smaller and medium-sized
producers, to take an informed decision about which compliance organisation to choose. Flooded with offers
emphasising ‘lowest compliance costs’ it is difficult even for producers that invest considerable man-power in
compliance to assess if an organisation’s business model reflects the distribution pattern of his products.

Variations of the competing organisations model

National legislation aims to ensure fairness by setting collection targets for each organisation and enforcing fines for
underachievement (e.g. BG, LV, PL) or by requiring them to participate in a single clearing house (AT, IT) or through a
consultative commission (FR) to ensure coordination of the development of nationwide collection infrastructure and
consumer awareness measures. However, in many member states no such measures are implemented consistently.

e Competing battery organisations - enforcement of targets through eco-fees: To ensure each organisation collects
waste batteries in the same proportion as the new batteries its members place on the market, some countries (e.g.
BG, LV, PL) apply the same collection target rate to each organisation. The previous eco tax/fee is converted into a
penalty instrument that is applied when an organisation does not achieve the target. The organisation or the
producer missing the target pays the tax/fee as a fine on the ‘under-achieved’ amount (difference between target
and actual collection rate).

e Competing battery organisations — fairness through other clearing mechanism: While national legislation may or
may not apply the Batteries Directive’s collection target to each organisation or producer, only the six member states
with an ‘eco’ fee/tax have an effective mechanism in place to sanction underachievement of the target, except for
the outright withdrawal of an organisation’s approval which is rarely used. As such, to ensure fairness and encourage
collection, each organisation participating in the market should at least collect as much as the other organisations
pro rata. To ensure this, all organisations are required to join a single clearing house or coordination body*. The
main functions of this body are usually to

o assign to each organisation collection responsibilities (e.g. geographically) proportionate to the volumes
the organisation’s members place on the market

o ensure that the collectors, notably municipalities, can rely on a scheme taking back collected batteries

o coordinate awareness creation measures (e.g. by collecting funds from each organisation for national
campaigns)

The clearing house usually prepares framework contracts with the national associations representing municipalities
or regions. These contracts define the condition under which organisations receive waste batteries collected by
municipalities (who may be legally required to collect or may collect voluntarily). In particular the framework
agreements define subsidies for collection infrastructure measures undertaken by municipalities, uniform
compensation rates for the waste batteries that municipalities hand over to the organisations (thus stabilising the
market by preventing waste batteries being passed to the highest bidding organisation), or the terms under which
municipal collection points accept waste batteries collected by retailers.

44 In some countries the regulator assumes the role of clearing house, for example in Ireland, where the regulator allocates regional

coverage for each of the 2 systems on a regular basis to reflect their market shares.
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Model without organisations

Characteristics: Each producer finances authorised waste battery companies (collectors and transporters) directly to
meet the collection targets imposed on him. There are no legal provisions for authorising organisations to coordinate
battery waste management on behalf of producers.

Legally, this model is in place in Slovakia and Poland®. However, battery producers there comply through service providers
that fulfil a similar role as collective organisations while the take-back obligation is retained by the individual producer.

45 In Germany a variant of this model is used for WEEE: A central clearing house assigns WEEE take-back requests from municipal

collection points to individual producers who in turn pay contracted waste management companies directly to fulfil the take-back
request.
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Before and after the Batteries Directive — transitions between scheme models

By 2006, 21 countries had a variety of different national schemes and instruments in place whose mandated scope included
different types of hazardous and often also non-hazardous batteries.*® 19 of these (all except DK, LU) involved producers:

9 single schemes (CZ, PT, ES, AT, BE, GR, NL, NO, CH)

7 state fund schemes (BG, HU, SK, IC, DK, SE, MT, LU%)

3 competing schemes with state fund / eco-tax back up (LV, LT, PL),
2 competing schemes (FR, DE)

While the Batteries Directive stipulates that financing schemes give effect to the ‘principle of producer responsibility’ it also
recommends that ‘a flexible approach is appropriate ... to reflect differing national circumstances and to take account of
existing schemes, particularly [the WEEE schemes]’*®. When countries began transposing the Batteries Directive, national
WEEE legislation had been newly created or revised* to meet the WEEE Directive’s mandate ‘to give maximum effect to the
concept of producer responsibility’ by enabling individual producer responsibility.

The Batteries Directive’s explicit coverage of batteries in EEE amplified the complexity of its transposition into national law.
The strong interest groups involved in shaping producer responsibility policy — municipalities, the waste sector, battery
producers and now also EEE producers — made transitions between scheme models a challenge that often continues today:

e Single organisation schemes remain in place in BE, CH, GR, NL and NO and were newly introduced in CY.

e In AT, the single battery organisation became redundant as retailers were made responsible for returning batteries
to municipal collection points from which producers finance them through competing organisations. In CZ a
competing organisations scheme was introduced but the formerly single organisation remains dominant.

e The transition from state fund to competing organisations schemes with eco-tax enforcement has probably been
the most complex. Two sets of legislation (fiscal and environmental) with different scopes and Ministerial authorities
need to be introduced (BG, HU) or adjusted (HU), leading to frequent regulatory changes (LV, LT). This transition is
the least advanced in SK where the dissolution of the fund model is under discussion.

e The remaining state fund schemes were maintained after much consideration in IC, maintained de facto due to a
lack of available alternatives in MT, introduced in HR, maintained but restricted to financing collection by
municipalities in DK and converted into a de facto single scheme in LU.

e Existing legislation on competing organisations was incrementally adjusted in DE and FR where over time fewer
organisations have been authorised.

e Transition from single to competing schemes remains difficult in ES, because a key challenge — regional
authorisations and waste reporting — has only recently been addressed, and in PT.

e Inthe absence of previous schemes, competing organisations were introduced in IE, Sl and EE which achieved a good
collection point density in a short time. The introduction of competing organisations in the UK which allowed
organisations to choose how they collect waste batteries appears to have discouraged investment in the collection
network. In RO comprehensive legal requirements have only been in place since 2012.

4 Schemes whose mandated scope included only lead acid batteries (such as Italy’s) are not counted here

47 Luxembourg’s scheme was operated and financed by the municipality; transposition made producers responsible for both
48 Batteries Directive Recital 19 and 28, WEEE Directive 2002/96/EC Recital 20

49 13 countries had nationwide WEEE schemes in 2005

37



STUDY FOR EPBA ON WASTE PORTABLE BATTERIES COLLECTION RATES — UPDATE DEC-15 4 Perchards
CROSS COUNTRY ANALYSIS / Review of waste battery collection scheme models SagisEPcﬁ

Dominant scheme model 2006

B Competing org. with eco-tax penalties
[] Competing organisations mode|

W Single organisation model

W State fund model

Note: National batteries
legislation alone is often
insufficient to determine a
country’s dominant de facto
scheme model as market
conditions or later
regulatory intervention may
for example mean that a
competing organisation is
legally but not practically
possible. The maps above
aim to take this into
account. In the 31 countries
investigated, there were
about 112 portable battery
compliance or similar
organisations in 2014.

Dominant scheme model 2014

Note on Poland: There are
over 56 (2014) waste
battery collection
organisations that offer
compliance services directly
to producers (new
legislation will reduce this
number from 2015).
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Figure 10: Dominant scheme models 2006 and 2014
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Comparative performance of models in view of the collection rate

Achievability of the 45% target

Overall, the collection rates reported in countries with different models suggests that a 45% collection target can be
achieved by any model. As one would expect, there is a correlation between the length of time separate collection has
been in place and the collection rate being achieved.

The collection rates reported in countries with competing organisations suggest no correlation between the degree of
competition — expressed by the number of organisations (circle size) — and the collection rate.
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Figure 11: Scheme models, collection rate and years of separate collection
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Long term collection rates

Data from well performing organisations suggest that a strong increase in the collection rates often levels off after 3-5
years. Organisations that have achieved collection rates above 40% in the first few years usually find it difficult to
maintain, let alone increase, this level.

Though some countries with schemes using competing organisations with eco-fee enforcement show very high recent
collection rates (BG, LT, PL), rates for this model historically trail those of single organisations or schemes with competing
organisations without eco-fees. This is probably due to the less advanced waste management infrastructure in eastern
European member states where the model is used.
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Current model The graphs show that long term collection rates tend to plateau, often after 3-5 years.
Graphs for many countries do not show collection rates of previous schemes as these are

B Comp. organisations with eco-tax penalties either unavailable or not comparable (e.g. applying only to certain chemistries).

Competing organisations model Nevertheless, current collection rates build on collection infrastructure and consumer
B Single organisation model awareness generated by the previous schemes.
B State fund model Sources of the data sources are listed in the country sections of this report.

Figure 12: Collection rates 2003 - 2014
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Collection scheme performance

Key success factors of collection schemes: A waste battery collection scheme’s effectiveness in

e communicating and shaping end-user behaviour and
e providing sufficient and convenient waste battery return facilities

determines whether end-users will dispose of batteries correctly rather than ‘hoarding’ them near the place of use or
disposing of them with other waste.

Consumer awareness and disposal behaviour

The results of consumer surveys suggest that the percentage of respondents aware of the need for separate disposal of waste
batteries is typically around double the collection rate.

Surveys of consumer attitudes to waste battery disposal provide an indication of the amount of waste batteries hoarded or
incorrectly disposed of. In Austria, Belgium, France, Netherlands and Switzerland — all of which already achieve a collection
rate exceeding 35% — regular surveys have tracked consumer awareness of waste battery collection. While details of the
surveys vary, common questions concern respondents’ awareness of the need for separate collection as well as their actual
disposal behaviour.

Unsurprisingly there is a gap between respondents’ awareness of the need for separate disposal and their claimed disposal
behaviour. The gap is significantly wider in the Netherlands and Austria than in Belgium and Switzerland.

100 @

95

90 @
85 @
80

70

Survey respondents % =

B Aware of need for seperate disposal

Claim to dispose batteries separately
65

60
557
50

30% 40% 50% 80% T0%
Collection rate 2011 (current year basis) #

Figure 13: Consumer awareness & disposal claims and the collection rate
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Sources of collection volumes

As a result of different collection network and business models, the origin of the volume of collected waste batteries varies
widely.

Data from 24 countries that was either publicly available or received for this study from organisations on a confidential basis
suggests that on average about 1/3 each of waste batteries are deposited at municipal collection facilities and in retail
distribution, while the remainder derives mainly from large commercial users.

The municipalities’ share can be as high as 90% (DK) where municipalities are obligated to collect but retailers are not.
However, these percentages do not allow conclusions about where end-users dispose of batteries, as retailers may voluntarily
offer collection services and then return collected volumes to municipal collection sites.

Origin of collected batteries % estimate Average Maximum
Retail 31 60
Municipal collection centres 36 91
Schools 12 60
Companies 19 65

Table 6: Origin of collected batteries % estimate
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Drivers of consumer awareness creation measures

Legislation, particularly in countries with competing organisations, needs to provide clear obligations to motivate
organisations to increase consumer awareness. A single national campaign can be more effective in raising consumer
awareness than several smaller ones. Without specific regulatory requirements, only the single-organisation model and
the competing organisation model with clearing house ensure consistent nationwide campaigns.

Legal obligations affecting consumer awareness

The key approaches providing this motivation are ranked here in order of their effectiveness in increasing the collection rate,
as suggested by the trend lines in the graph on the next page:

Mandatory consumer awareness contribution to clearing house: In Italy and Austria, battery organisations must
join a coordination centre which also collects set fees and organises nationwide consumer awareness measures. A
similar mechanism is being developed in France through a national coordination commission.

Measurable awareness creation obligation in a competitive organisation model: Quantifiable consumer awareness
obligations, such as minimum spending (e.g. 3-5% of fee revenue) or frequency of awareness campaigns help to
ensure that public awareness is raised by organisations and to limit distortions to competition. By contrast, in a
single organisation model the regulator may put a ceiling on consumer awareness spending to limit the scheme’s
costs to the public.

Measurable legal requirements on systems' awareness creation

Bulgaria at least 3% of revenues on awareness measures

Denmark obligation of each producers (depend on POTM ; waived if national campaign
Estonia nationwide media campaigns, at least once a year

Hungary two mass media campaigns per year

Latvia 4 measures per year

Lithuania at least 5% of revenues on information campaigns

Portugal at least 5% of revenues on information campaigns

Switzerland at most 25% of revenue on information campaigns (before 2009 15%)

No measurable awareness creation obligation in a competitive organisation model: In a competing organisations
model, organisations compete primarily on fees charged to producers which are determined by the organisation’s
costs. The absence of measureable obligations with regards to consumer awareness measures increases the
probability of organisations opting to meet their collection by focusing on the collection of heavy waste batteries
from commercial applications. These may not represent the batteries the producer members of the organisation
have placed on the market and which may not have been placed on the market as portable batteries in the first
place (see chapter ‘Distortions in portable battery POM volumes’).

Coordination and consistency of awareness creation measures

Taking into account the collection rate achieved and the number of years that separate collection of waste batteries has been
in place, the trend lines of the two graphs on the right below support the notion that a single national campaign can be more
effective in raising consumer awareness than several smaller ones.
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The mono-organisation model’s outperformance of all other organisations is probably due to a single, consistent design
language on collection points. Collection boxes/containers themselves are an important element of awareness creation
measures.

A consistent collection container design increases the frequency of a consumer’s contact with the design and thus his/her
recall rate of the waste battery collection programme. Some organisations, for example in France, therefore account for the
costs of retail collection boxes under the communications budget line.

Multi organisations model, NO Multi organisations, measureable Awareness creation coordination

A L - . Single collection organisation
measurable awareness obligation obligation on each erganisation through clearing house g 9

BE

50%

Collection target 2016

40%

30%

Collection rate 2013 ®»

20% ®
&
CY

10%

0 5 10 15 20 0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
Years of separate collection & Years of separate collection & Years of separate collection & Years of separate collection &

Figure 14: Collection rate in view of factors impacting awareness creation and years of separate collection
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Turning end-user awareness into disposal behaviour requires the availability of sufficient™ return facilities for waste
batteries. Detailed and measurable obligations on organisations, retailers and municipalities can help to speed up the
roll out of sufficient return facilities and raise the long term collection rate. At the end of 2012, the average collection
point density in the 26 countries®® from which data are known or can be based on substantiated estimates was one
collection point per 690 residents (or 1.7 collection points per 1,000 residents), ranging from one point for 180 residents
in Greece to one collection point for around 1,600 residents in Spain. As with costs for awareness creation, competing
organisations need to minimise their costs of collection. Detailed legal obligations are critical in providing clear obligations
that motivate organisations to invest in the collection network without the risk of reducing their competitiveness in
acquiring or retaining producers. Data suggest a clear positive correlation between a collection obligation for

municipalities and high collection rates.

Number of collection points

The optimal number of collection points depends on local conditions, such as population density and the type of collection
network. For most countries, an optimal density of collection points appears to be reached when there is one point for every
300 - 500 residents. However, collection point numbers released by organisations are not fully comparable as criteria for
counting them vary: For example, Belgian organisation Bebat only counts a registered collection point if it is ‘active’, i.e.
defined as triggering at least one take-back request of a full box per year®?. Other organisations could not apply this counting
criterion as their logistics model services all collection points at regular intervals rather than relying on requests from the
collection point host.
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Figure 15: Residents per collection point and collection rate
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Batteries Directive Art. 8.1(a) requires such schemes to ‘... enable end-users to discard waste portable batteries
collection point in their vicinity, having regard to population density’

Data not available for RO, SK; IT and DK data not taken as only number of municipal collection points is known.
About 70% of Bebat's registered collection points are ‘active’.

... at an accessible
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Legal obligations on organisations

As with costs for awareness creation, competing organisations need to minimise their costs of collection. Legislation is
therefore critical in providing clear obligations that motivate organisations to invest in the collection network without the
risk of reducing their competitiveness in acquiring or retaining producers. A few key approaches can be identified, ranked
here by their effectiveness in increasing the collection rate as suggested by the trend lines in the graph below:

Collection rate 2013 »

A central coordination of collection, such as that provided by a mono-organisation or a clearing house, optimises
the activities of individual organisations, ensure homogeneous geographical coverage and uniform operating
conditions, thus increasing a scheme’s effectiveness in building and maintaining collection infrastructure.

Coverage requirements for each organisation: Organisation approval requirements stipulating nationwide
coverage or a minimum number of collection points. (Another approach was proposed in an April 2013 draft
amendment of the Bulgarian Batteries Ordinance: Each organisation must set up a number of collection points pro-
rata to its market share).

An annual collection target® for each organisation, especially if annually enforced by fines for underachievement
or similar instruments®*, provides a strong incentive for collecting up to, but not over, the target. Moreover, if not
combined with other requirements, it does not prevent cherry picking and may leave less densely populated areas
uncovered.

No coordination required as single organisation

Targets applied to each system Organisations must join clearing house or state fund
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Figure 16: Collection rate in view of factors affecting coordination of collection activities
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Note: Intermediate or higher collection target

Belgium 45% in 2010; 50% in 2012
Denmark  1991-96: 75% for the NiCd batteries in 90ties

France 33% in 2010, increasing by 2% annually
Germany  30% in 2011, 40% in 2014

Hungary 18% in 2008 to 45% in 2016

Latvia 25% in 2011, or NRT

Lithuania 25% in 2012, or NRT (80%! before 2012)

Norway 30% of past year POTM for separately sold batteries
Poland 22% in 2011 to 45% in 2016

Portugal 25% in 2010 to 45% in 2015

Spain 25% by end 2011, 45% by end 2015

Sweden 65% in 2012, 75% in 2016

54

Collection targets enforced annually by fines or similar in Bulgaria, Hungary, Latvia, Lithuania, Poland, Slovakia only
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In the competing scheme model especially, an organisation’s collection network is often driven by its owner- or membership
structure: retailers whose outlets are used as collection point hosts; EEE producers controlling a WEEE organisation who have
access to batteries from WEEE dismantlers; or waste management or logistics companies serving municipalities or industries.

Legal obligations on retailers

Batteries Directive 2006/66/EC requires distributors or retailers to take back waste batteries, but allows member states to
waive this requirement ‘if an assessment shows that alternative existing schemes are at least as effective in attaining the
environmental aims’ of the Directive. The high collection rates achieved by Denmark and Sweden — where retailers have no
take-back obligation —and Greece — where retailers have no take-back obligations unless assigned by an organisation — show
that ‘alternative existing schemes’ can achieve comparable levels of collection.

In the remaining 27 countries covered by this report national legislation obligates retailers of batteries to take back waste
batteries. Four of these countries exempt small retailers from the obligation.>®

The effectiveness of the retail return points varies widely between member states due to a number of additional legal
requirements, most notably on whether or not

e organisations are required to provide retailers with collection containers, thus ensuring waste battery campaign
recognition;

e organisations are required to pick up full containers within a reasonable time period, or alternatively whether
municipal collection points are required to accept waste batteries from retailers; and whether

e retailers are subject to a measurable obligation to display the availability of the collection point.

55 Small retailers are exempt from take-back in Czech Republic, Estonia, Poland and UK
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Legal obligations of municipalities

While the Batteries Directive is silent about the responsibilities of municipalities, national legislation in 11 member states
holds municipalities partly or fully (DK) responsible for waste portable battery collection. (Municipalities usually oppose an
outright legal obligation for collection, as it is usually interpreted as forfeiting compensation for collected batteries.)

Where municipalities have no legal obligation, they still often collect waste batteries. In AT and IT they do so supported by
framework agreements between all organisations and a coordination centre that ensures inter alia nationwide uniform
compensation for waste battery collection.

Taking into account collection rates achieved and the length of time that separate collection has been in place, the data
suggest that a collection obligation on municipalities contributes positively to the overall collection rate.

No collection obligation for municipalities Collection obligation (or similar) for municipalities
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Figure 17: Collection rate in view of participation of municipalities in collection
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Conclusions

Conclusions on battery definitions and distorting flows

The Directive has achieved its overarching objective that collection networks for all portable batteries are available - or
are in the process of becoming available - in all member states and has triggered model transitions that has harmonised
the scope of national battery collection schemes and reduced distortions to competition in a number of countries. The
biggest remaining challenge is to ensure that national collection rates reflect the actual performance of the waste portable
battery collection schemes. To avoid distortion of competition within the Community these challenges would be ideally
addressed at EU level, notably by a) clarifying the distinction between portable and industrial batteries and b) establishing
a framework identifying waste batteries available for collection. Point b) would reduce distortions of national collection
rates resulting from battery flows that are currently not accounted for such as volumes of batteries that leave or enter a
country in used or refurbished EEE or WEEE, that are treated with unreported WEEE, as well as the effects of delayed
waste generation due to battery market trends.

Taking into account the limited feasibility of strict enforcement due to the low value and exposure of the waste batteries
market compared to other waste streams®®, a review of the Batteries Directive — scheduled after June 2016°” — may further
explore the options discussed on the following pages.

Conclusions about national scheme performance

Clarification of the battery definitions at EU level could largely remove the causes of malfunctioning and distorted
markets. The challenges of un-accelerated markets require fine-tuning of obligations for actors involved in the national
collection schemes. As in line with the principle of subsidiarity only ‘basic principles for financing ... should be set at
Community level’8, the improvement of such obligations should be addressed at national level.

In countries where the scheme’s progress in rolling out or expanding existing collection networks has slowed before optimal
coverage was reached, three market conditions can be identified. All three can apply in one country to varying degrees:

Condition Malfunctioning market Distorted market Functioning but unaccelerated

Indicator Supply of non-portable batteries, | Lack of transparency and Collection points, share of
Organisations without obligation | consequent distrust batteries from end-users does
to build collection network not increase

Cause Unclear battery definition Organisations with no obligation | No measurable requirements on

to contribute to collection
network; Organisations with
equal obligation but unequal
access to collection point hosts

Figure 18: Conditions in markets where collection slowed before reaching full coverage
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communication measures,
collection point density; Low
probability of sanctions for not
meeting collection targets

A rough estimate suggests that the costs of battery organisations are around EUR 0.2 to 0.4 per residents and year. This represents
5% of the amount spent on WEEE and 1% of that spent on waste packaging. Financial aspects were not in the scope of this report.

Article 23 requires the Commission to review after June 2016 i.a. the appropriateness of the minimum collection targets
Batteries Directive Recitals 19 and 26
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Options for improvement

A. Improve distinctions between portable and industrial batteries

Option Al: Excluding lead batteries from the calculation methodology of the collection rate

Lead batteries contribute 95% to industrial batteries placed on the market but only 0% - 3% of portable batteries POM in
most countries (DK, GR, FR, DE, PL — up to 15% in CZ, UK>®). As lead batteries are the main cause of uncertainty about the
present collection rates in many countries and have a positive material value at the end-of-life stage, the exclusion of lead
batteries entirely from the calculation methodology of the portable battery collection rate would improve data reliability
significantly.

Option A2: Clarifying the term ‘portable battery’

To provide or harmonise national interpretations of the portable battery definitions to enable producers and collectors to
distinguish between portable and industrial batteries, existing distinctions could be extended by a weight criterion (to define
the term ‘can be handheld’) as is done in some countries®. Furthermore, the term ‘electric vehicle’ in the industrial battery
definition should be clarified® for example as regards electric bicycles, wheelchairs, hybrid vehicles, leisure craft.

While the addition of a weight based criterion would improve data reliability, opponents of this option argue that it
complicates collection: heavy batteries increasingly find their ways into consumer applications (e.g. in gardening equipment,
lawn mowers, e-bikes, energy storage solutions, etc.) and are typically returned via retailers or municipal collection points
which also collect small portable batteries.

Application-based criteria to identify portable batteries (used in private households vs. used in industry) would not solve this
problem as the party reporting POM may not know the application in which the battery will be used.

Option A3: Requiring recycling efficiencies of portable batteries to be reported

Recycling efficiencies® are presently required to be reported jointly for all batteries. A legal requirement to report them by
battery distinction (portable, industrial) would allow the collection target to be verified by assessing the plausibility of the
return rates achieved by the three chemistries and would thus discourage portable battery schemes from collecting non-
portable batteries.

Option A4: Introducing a collection target for other batteries to limit their availability for collection

Assigning a collection target to industrial batteries could help deprive the portable battery market of waste industrial
batteries®®. The downside would be significant red tape and disproportionate enforcement costs. The long life cycles of the

59 Where present guidance presumes batteries of a weight up to 4 kg as capable of being hand-carried and only batteries above 10kg as
NOT portable by hand.

60 Stibat (NL): portable battery < 1 kg; AFIS (GR) < 1.5 kg; Ecobatterien (LU) < 2 kg, from 2015 <3 kg; UK guidance: < 10 kg, from 2016 <
4 kg.

61 Discussions in the UK on the cost impact for producers of introducing a weight threshold for portable batteries are ongoing. The
Government (DEFRA) is expected to address concerns over ambiguities in the definition of the ‘hand carryability’ of portable batteries,
industrial batteries (and in this context the term ‘vehicle’ which these batteries power) in autumn 2013.

62 Minimum recycling efficiencies for 3 battery chemistries (lead-acid, nickel-cadmium, all other batteries) are presently required to be
reported jointly for all batteries without a breakdown into the ‘distinctions’ (portable, industrial, automotive starter)

63 A combined collection target for all batteries, or for industrial and portable batteries, would not ensure the collection of portable
batteries, on a weight basis industrial batteries account for twice the volume, and because of this the collection of portable batteries
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batteries would also raise IPR and thereby financial guarantee issues that would add complexity and potential for market
distortions. A study into the types of industrial batteries particularly prone to being collected as waste portable batteries
might identify specific industrial battery applications that may be suitable for a producer responsibility scheme.

B. Accurately reflecting the volume of waste batteries available for collection

Option B1: Replacing POM with waste batteries ‘available for collection’®*:

MSW analyses by Belgian organisation Bebat and Dutch organisation Stibat suggest that less than 60% of batteries placed on
the market actually become available for collection in the same country, due inter alia to used EEE exports. Therefore, it is
proposed to determine the collection rate as a percentage of ‘waste batteries available for collection’ rather than batteries
‘placed on the market’. As the amount of batteries ‘available for collection” will vary between countries, a target based on
‘waste batteries available’ would allow a more realistic assessment of the performance of national collection operations.

Alternatively, member states could be given the choice of basing the calculation rate on either POM or ‘available for
collection’ for collection volumes, whichever is higher, as provided for by WEEE Directive 2012/19/EU (Recast)®. Moreover,
to take into account replacement purchases (and thus the probability of expired batteries actually being disposed of, i.e.
becoming ‘available for collection’), collection volumes used for the calculation could be adjusted by a factor reflecting the
economic cycle.

Option B2: Variations of POM base years and current year collection volumes:

By the time the 45% target has to be reached in 2016, all countries will have fairly accurate and consistent POM data available
for the past 5-6 years. To account for the trend towards rechargeable batteries with longer lifetimes, the POM base for later
years could use 6 year POM averages to more accurately reflect the expiry of batteries.

C. Avoiding distortions from batteries in (W)EEE and reducing administrative burdens

Option C1: Excluding batteries in EEE from registration and reporting obligations

The necessity of including batteries in EEE under the collection target for portable batteries is not evident, as these batteries
are typically disposed of in the WEEE and do not find their way into the collection points for separate batteries. The weight
effect of replacement batteries on the two collection networks is neutral: If a battery in EEE is replaced and disposed of in
the battery collection network before the EEE expires, the separately purchased replacement battery will be disposed of with
the WEEE and add to the WEEE collection.

The exclusion of integrated batteries would remove one of the distorting waste flows - exported or imported used EEE.

Moreover, the exclusion of integrated batteries from registration and reporting obligations under the Batteries Directive
would reduce the administrative burden of end-of-life compliance substantially (in particular also for SME EEE producers),

is far more expensive. A collection target based on units could overcome this drawback for small batteries but is hardly feasible for
collection reporting.

64 Terms also used are waste batteries generation or arising, and referring to these waste batteries that are subject to a disposal action
by an end-user

65 From 2016: 45% of POM in preceding three years, from 2019: 65% of 3 year POM or 85% of WEEE generated (equivalent to arising,
available for collection). By 2015, the Commission must have established a common methodology for calculating WEEE generation in
each Member State
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would avoid double charging, would enable ‘giving effect’ to (implementing) the principle of producer responsibility for EEE,
and would prevent two collection targets being applied to parts of one product®®.

Producer responsibility and small EEE producers: We estimate®” that two thirds of the more than 80,000 companies included
in WEEE registers across Europe are responsible for around 1% of EEE POM. The administrative burden of WEEE compliance
is disproportionate for SMEs. Doubling these for incremental gains of the battery schemes is questionable at best. Moreover,
many of these small companies deal with B2B equipment, for which many of the national transpositions allow individual
compliance to reduce administrative burdens. That means these producers comply individually for WEEE but must join a
battery scheme for battery compliance.

Double charging: With few exceptions®, batteries in EEE are subject to the same fees as separately sold batteries. This means
producers of EEE with integrated batteries are double charged for collection (not recycling) which the Batteries Directive aims
to avoid®: the integrated battery is disposed of at a WEEE collection point, financed by the WEEE fee. By paying the same
battery fee the producer also shares the costs of the battery collection network.

Consistency of targets: Subjecting batteries in EEE to the targets of the Batteries Directive means that two components of
one product (battery and EEE) are subject to two different collection targets, one on the EEE, the other on the integrated
battery.

WEEE Waste portable batteries
2012 to 2015 4kg per capita target (B2C WEEE only) or - 25% of the average weight placed on the market in
from 2014 - the average amount collected in current and 2 preceding years
the preceding 3 years - whichever is higher
From 2016 45% of average POM in the preceding three 45% of the average weight placed on the market in
years current and 2 preceding years
From 2019 65% of average POM in the preceding 3 years

or 85% of WEEE generated

Table 7: WEEE and waste portable batteries collection targets

Option C2: Exempting small producers

67% of the 1,507 registered portable battery producers in the UK’ contribute less than 1% of POM. The administrative burden
on SMEs as well as organisations would be significantly reduced, but the impact on the schemes’ functioning and the
environment would have to be investigated.

66 WEEE Directive 2002/96/EC itself avoided target overlaps by not applying to EEE that are part of a product which itself is not in the
scope of the WEEE Directive such as vehicles (Directive 2002/96/EC Article 2.1: This Directive shall apply to EEE ... provided that the
equipment concerned is not part of another type of equipment that does not fall within the scope of this Directive.).

67 On the basis of Ecotrel (LU) finding in 2007 that 64% of its members contributed less than 2% of revenue

68 Slovenia’s Batteries Decree stipulates that producers of batteries integrated into EEE do not finance the separate collection of

batteries. Swedish battery and WEEE system El Kretsen does not charge extra for built in batteries.

Art. 16 requires Member States to not only ensure that producers finance any net costs arising from collection, treatment and recycling

but also ensure avoidance of any double charging of producers.

The UK is the only country which exempts small portable battery producers from the obligation to join and finance a system (but they
still need to register).
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D. Aligning the collection rate with national circumstances

Option D1: Applying derogated targets for certain member states to align with WEEE Directive

WEEE Directive 2012/19/EU sets lower interim and delayed final collection targets for 10 member states’. It appears likely
that most of these, as well as others including Cyprus, Estonia, Portugal, Spain and the UK),